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.CCMP 10 shl "l 2w} z7|o| A RE] W F gl ort wiek 3ol Wl o] thi 7t

FE 2 d7E g wlebe] AN FRgAEelE EA8A ot AdE nE SR EAA Folst
WEEHE Flor oderl FH2 CCMP10& o] &3ted, AAFA v ¥3} F2hdHlZ2-5e] §44 CCMP 10
3l bl g4 ofpo) Al e AN x99} 2% Bx T3 wiek AZAEe] 23}A oA CCMP 10
w3 ofANS ololw 7] ¢]sle] GFPvectorE o]|£3F CCMP 109 A=Y transfection®} CCMP 10 3] & o] &
Az5std @A =3 g wlole] n| 53} 2zkiA 2] micromass cultures E3le] TR Ao

°
= .

Transfection AP A CCMP 102 =A& A sioler] T DAEL Az 3} Az LE=<]
v

2t

2
B
o
St
458
)
=14

Aol Al CCMP 10 shiial e oz PAJS 9

5
Rus (<] RS SR Y
o BAFT FAFNA WG o} ¥ A% AFFH wlY) AFA 3

N = Az FA= ] QAR A =51 ¢= EA
< 7t31 9l (Chen 5 1993, Rombrug 5 2000,
el 5 2001). AZMEZE ZEAE, XA =,

= §Asle] Alx] 7+ Hojz masl- dgde 3 AfEdzZ 2 FEA=Z 53 7R 2 w23
oh Bl A 7] o] o= Ao Yubo) = gt o] Z7F3 A 3 (undifferentiated mesenchymal cell)7} =
ol ZlelAlE ¥9lol f1Aske] slne] ol Mg Fol MWW whas) FHT F FAYAE] &5
e g e Fog A4¥E s 24ejsh o (mesenchymal condensation) & H4dste S 5
Z 2R 7AL Fz A ndA, AIXEH 7Y slo] E3sl=d FHZole HHGY 2L 92 A
A, AXIY wgd3} op72) 7k (aggrecan) 2] = o] F7EAl et HEe] AZE3 AAel T3}t
28| 2327 (proteoglycan) 52 F33 A Z9]7] E AR DA S A3 A7t i) 213

=2 ¢lo} (Michael#} Gordon 1989, Cacedda 5
FAA A A (AN S 22 s PRz wA) 1995, Chris 5- 1999).
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R o
A ghor} Belshl WS dAED AF 714
o FHwel ANY mYLe) PP 2P A

AbQ1Abel] A ZF 11 ¢)e} (Chesh 5 1991). 34| 7}1A)
a2 A dZFE3} F=e9dAx==2= HLH (helica loop
helix), CTGF (connective tissue growth factor), Sox9,
Chbfal 5-¢] )t} (Crombrugghe 5 2000, Minina 5
2001, Yang} Karsenty 2002). £3] Sox92 L-Sox5
94 Sox6zt 7 FRAMEL] S5 27 A=A

Z E3A7)e AllY mdde] iy a=la 9
EAz7b w3} A ER Wl sk A 2
oJ3h= Atz dBA Qlvh = o9& Sox9A
7kl L-Sox5¢F Sox6 5-o] ledl o FAAE
Sox9s} 7to] AHgslel ATRNE 2 qTL
sl= ez oz glo}(Lefbvreg} Crombrugghe
1998, Crombrugghe 5 2000, Kolettas 5 2001,
Smits 5 2001, Yang=} Karsenty 2002, Szele 5
2002).

d

o r1o o

=

= avel aag
Z 2 Parkz} Ninomya (2000, 2002)‘_ o] H
s e frshe et A A QA2 vl
B3} Z7194) = (prechondrogenic mesenchyme)ei] A]

Bade] Q% ¥HAYL 2T AFo] 13
B ol 1 Mdo] e @ Aojehe w2 vl

Boz o wjolllM AFA FHAM Zel: EA
A kot AAF v)Est FZHPAH EAA Eol
37 wyEE= 32 Chicken Cartilage Matrix
Protein 10 (CCMP 10)& EA3le] 1 484 g
< #¢l3}ar Northern 243} mRNA gl AFo] & (in-
situ hybridization) 142 %3} CCMP 10°] A4
FAZs} HxAel A Felgoz wAHE Ao
B wshedeh

ATl AABY vlRs FAGAE-5
o] §Ax CCMP 10¢] 37 ORF (open reading
frame)7h ol Sl Ag FASH 2 whAe] A
sh 2ol o} g Rxskm vl A ] 3k}
oA o]m A A dehhA] solrs] $)8)
o GFP (green fluorescent-labelled protein) vector=
0]-4-3t CCMP102] A=W %3} 3} CCMP 10 3}
A5 o] &3 WAz 3shy G =3 o wfe}
9] m| B3} =7k3A 2] micromass cultureE &3}
A=23 HAelA CCMP102] H3-& 93t
3t shget

i,

RIS

1. CCMP 10 ORF ZztAn|E=o| x|z

Parkz} Ninomiya¢] 105D3 cDNA (Fig. 1) 593
©=2 CCMP 10 ORFZ EcoR | site2- 233+ for-
ward primer 5'-CGGAATTCATGGTTCAAATGGC-

1 ORF

5.7kb

261 611

10PCRI 103D1
105D3

103D6
103D2

Subtracted clone

SC10 10PCRII

103D3

105D1 105D2

cDNA library screening

Fig. 1. Schematic representation of cDNA library screening of the chicken cDNA, CCMP 10.
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ACACAA-32} Sa | siteg 33k reverse primer
5'-ACGCGTCGACAGGTACGTGGTGAC-TGC-
TG-3'& o]&3le] PCRF%F ¥ AHE-S GFPex-
pression vector (PEGFP-C2, #:U57606)< subclon-
ing3}3ict. Subcloningsl %A} & sequencing
st 71N DS AHEAF F transfection A F e
o 45199

2. Cell transfection

HEK 293T cell-& 6.5%x 10°7]# chambered cover-
glass(Nunc)ell ¥ 32 10% Fetal Bovine Serum (FBS,
Gibco BRL, USA)o] =3t¥l D-MEM #j okl (Gibco
BRL, USA)o 2 3t Fot s FAIF . o] &
uj oFell & A 48k OPTI-MEM (Gibco BRL, USA)
< @31 37°C, 5% CO; incubatorel] wj kA F T} E-
tubeel] Plus Reagent (Gibco BRL, USA) 10 pl <}
PpEGFP-CCMP 10 Z&}An|=2 2ugy B3
OPTI-MEM < o] FF=Fo] 1002 st 5 A
Zol|A] 15%7F WX A Fie 2 E-tubes FH]
3}z Lipofectamin (Gibco BRL, USA) 8ul¢} OPTI-
MEM 9215 ¥ ¥ pipettingste] 2 412 & 3
WA E-tubedl] EoIslE WEES &7 7PEA
vortexingste] AlZel 158 A= w23t F A =27}k
wjoF¥l chambered coverglassE 7u¢] OPTI-
MEM wfjoFl & A A3k ml2] Fx]siE Lipofec-

5
T

i

A
N
o

EHE (COMP 10)2] YlolT —

tamine reagent2} plus reagentell pEGFP-CCMP 10
plasmid7} &£3tg WEEE 04mi¥ EFshe] 37
°C, 5% CO; incubatorsl] 34|z wulj eksleic). 3A)7+
% 10% Fetal Bovine Serume] *3% D-MEM uj
oFel & 0.4ml 713k =& 37°C, 5% CO; incubator
o 24217k € wjefshe] shulAe) e Waan)
73 (BX50F-3, Olympus, Japan) &= 235} t}.

3. CCMP 10 ThaiZlol| chst gtalel &5
HEESSE R

1) g2 M &

CCMP 10 st o] Z2jsiele]= o elA] e}
o]= ISNKYLBKRQSRDZ A1d], & Alslsdot
(Fig. 2). HAeto]| =52 25 HAefol= P47 (2d
430; Applied Biosystems, USA)] B z3}ol] 1A A
AHg Abgelel sdoz Asch 94 A
o= MBS AEY Wl o8] d=3="ar]&
=3 24 Zslelol=<l KLH (Keyhole Limpet
Hemocyanin)ell #1341 7c}. 1mle] g4 =zele
H =z (complete Freund’s adjuvant) 2 o] 83}
KLHel #3171 34 SAetel= k]84 (100 pg/
m)E& A3 53 A2 F 7] Hx AA-
Felsted 13 WA} 35 £ 100pgmie]
ez 23 W9 F oA 104 F 50ug/ml
ooz 33 WA A 209 F 7o) oW F3

15l

MV O M A
4 |

H T 1

A G 8§58 I 1
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¥ & 4 L

ATOOTICAAAT O OCACACACAATAAAATOTTACCO OCADCACACAGCTCOCTAAAATCTT
K C ¥

CCACBOCTCAATCATITACARTERECTCTOCACTCCTCCACTOCATCAOCAGCOC CAMAANT

L

CanAdAGCOCAGTGC TTCCCT TCT GACCOCAACC DG A TG TGTGT GGG HERGT TCTGOTT

330

E @ H T A F ¢ N L

T P F L H ¢ ¢ R Qg H

&40

E T T ¢ P € K L ©Q

g EKE & ¢ £ F F § D B N F N ¥ C G 4G ¥ L L
4 Sy
ITCAMMAAMTTACATGOAC AAARATCCATOTTAGACACTAACATI TOUAGARAATICATA

8 K E ¥ H ¢ @ K 8 ML P T KN I 8 E E FI
=1 &1

GAAACTACTTIOTCCATGCAADT TOCAARAGACACTITITCAAATOTOAAMAGAADCACTT

K

T L F @ M

Fig. 2. Deduced amino acid sequences of cDNAS coding for a novel CCMP 10. The peptide which used for the antibody production are

underlined.
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Fhel A APt Q& oFE FEAHL CNBr-
sepharose 4B (Amersham pharmacia Biotech, USA)=-
ALg-3ked 21314 A A (Peptron, Korea)s}tsdtt.

2) =R F o HE
o] ¢Ae F9lsle] 100% &%, 38+1°Co)
Z71e0| A woF7)el wickAlA FpHA EHelHo=

ujofe] WA A S 7 A 3}ed Hambuger-Hamilton
stage 23, 27, 283} 2HA) 159 g wio}e] 71w (fetal
long bone)E 4% paraformaldehyde £-2Y <] 4°Col| 4]
12717+ =9t A3 &, Phosphate Buffered Salin
(PBS)= 2417+ M| A3l 10% Ethylene Diamine
Tetraacetic Acid (EDTA) go¢] 4°CellA] 2~4F7F
eh3)slaie &3l8 gl s 70%, 80%, 90%,
95%, 100% |, 100% |1, 100% II1, 100% IV == =+
7} 1271744 &h4=3ked v Chlorformg-f o] A 2] 7¢
# 43] A2)§ % pardffined] Zrjstlet. 6 umF7)
43l &, ethoxysilran-coated &2}o] =0l &2
Ashsba oA w7hx] 4°Coll mekajolh.

2 akA

=

rﬂ,

l-N

3) Mo x| 3ot Al

AH-E xylenee 2 euleldl x]g]slz 100%,
90%, 80%, 70% o|&t-&e] &M= T4 F, 01M
PBS= F x} A|A sl 0.3% FAks 40 23
% k3o (Methanol 40 ml-+30% H20, 0.4 ml)sl| A
20~ 30% =<t endogenous peroxidase block 2] z] gt
F oA PBSZ A e AHS. o AL
0.5% BSA (Bovine Serum Albumin)7} &#-% PBS
28 2}83le] 3 A F norma serumo =z 205
Bt dv] 2 A=d ¥, PBSE A H3ic) &
HE 12} A 2] normal serumS- AF8-3le] 1:10
o) w]g= 3|43 3 CCMP 10 3833} 4°ColA
sk ek F& Aot PBSZ 408 b
AHE F, D9lS 2% A 24 05% BSAE 54
(1drop/0.5% BSA sol 10mi)3t g4 3 =7] 1gG3}
A (Vector Lab, USA)9} Al2ojx] 17} 9 312
23l eh PBSE 203 o A3 ¥ dHs
Abg-3l7] 30EAe] PBSZ 3]A 3 ABC A<
(Vector Lab, USA)ﬂ} 458 %9} ¥le x| 7t} PBSZ
202 39t MA3 % 0.05% DAB (Deaminobenzi-
dine Tetrahydrochloride) & ©]£-3F w]MulS-o0 7 Wt

o

m

¢

o
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1w AR AHs

& FropEARez dix
n7e=
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et
4 g ujo} Eriajute| n|2s} SZM S|

micromass culture & Western 44

==

Au|7d oz wjele] WA A ZAAste] Ham-
buger-Hamilton stage 23~ 24¢]] &3}H clean bench
oA F3he wjotE A w918
258 BAL A3 24237 A ve)
Fn)9 Tyrode gl wlobg 7o Qo] ol
=% wgkch vlels) chel w9le) wg AAshd
4 A 2$ Tyrode g o2 o] 57 & Hed (=
HE Mz HAAA e Agow j*‘:}ﬂ
= 0.5%trypsintyrode £ o2 271 &
Q1A 2040 A Fslch el s
¥ (pasteur pipette)2 AM-8-3le] A9]E A7
el th. 5 ml CMF tyrodeg-9% (Tyrodeol| A CaCl,%}
MgCl.2 A g)e] Eogl= 15ml centrifuge tube
(Corning, USA)sl) dehe)ahe $7) F v]e) Fu)9l
37°C Szl 40%-7r WA s AN S A A

% 1~2mle] 2% Fetal bovine serumo]
Ham's F-12 v} o} (Gibco BRL, USA)S 3 17 303]

A= pipettingsh A § ot A T e 2e)
stode}t. E2]% mesencymd celle] =5 Alo] 2x
107 Cell/ml= 35 mm cell culture plate (Nunc, Dane-
mark)el] 2-F3}ed 37°C, 5% CO; incubatorel] 34]7F
wjokgt & Ham's F-12 vkl 2ml-& A 7}sle] o}
Al wf eFstod et

Z7+JAN £2 micromass culture®] 02 19, 29,
39,59 Fok wiekdt F ek AlxE PBS= 33
A3 = RIPA buffer (0.1% SDS, 0.1% deoxy-
cholic acid, 2% NP-40, 150 mM NaCl, 2mM EDTA,
2mM PMSF, 50mM Tris-HCI, pH 7.4)2 4°Cel| A
20% 5ok AZE Fstel wude FEshch
ol A=k E sodium dodecyl sulfate polyacryla
mide gel electrophoresis(14% gel)E A]3)sl32 PVDF
membrane (Pall corporation, USA)ol] 10V<e] A gte
2 408 =9l transfer 3t} Transfersl PVDF
membranes 4°Cel|A] 16A]7F =<t 5% non-fat dry

FFLE L5

N —h’

J

=
=

1

3=



— ddBEstaHolM B FH A271H

milk/PBS-Tween 2022 blockingdt ¥ PBS-
Tween 204 o2 587 $A3tzz CCMP 10z}
col2alel] wj&F 1z} A= 1A]7F 304 wSA]7)

S PBS-Tween 208 0 2 5327} 33] 443}
o}. Goat anti—rabbit 1gG (Santa cruz Biotechno-logy,
USA, 1:20,000) 0.2 1417t F<F uk3A)7l F
PBS-Tween 2089 o2 16587t 33 $A3}9H}.
Supersignal west Femto Maximum sensitivity sub-
strate (Pierce, USA) 2 28271 uF--A]7]1 & olAleA]
X-ray film (Fuji, Japan)o.2 A8 & NIH pro-
gram o]-gske] 34 shele

2

1. CCMP 10 ORF2| A 3t U MELH ZX

CCMP 10 ORF2] transfection A& |~ CCMP 10
ORFel| 9]ste] gAlxl whijidd o] 293T cel9] ¥
I Az A HEE ot T iE e 3
A 5% @Ak (Fig. 3).

N
Q
Q
=<
0
o
i
1=
>
lo
B
i
=
u
I "

WY 3d¢] stage 23 B wote] Z]¥ cross

Honr 0 u 2d 3d &d
)
CCMP 10
- |

Col2al 0

EHE (COMP 10)2] YlolT —

sectionel| /] CCMP 10 \‘/L‘rli A
AAZFA FAH ZNAM 7R3 3 vt} (Fig.
4). w3}, A 5~7d ¢ stage 27, 28 prevertebrate
oA CCMP 10 = A o] AztEl= A
424 F ahol| A} HbElo] T
Hglor wa 1599] 71w dZoA CCMP 10

out FAF sk
F3o] 7o

rlo
e
ik
ot
oX
o
do
)

m~’
T
,d
ru[o

3. AZME =3t ZtH™of| wE CCMP 10 THd

of db&: Western 24

CCMP 10 gh 212 ufjof 7|0 A RE] 1l x o]
wjeF 71ZbEek 2 Ede] fAE e ik 3¢
ol Wde] ta Zradta wick SdA = F
S =i ofe] Zaele S BTk A
E £3e AL @ 4 Qe col2ald AQE
%‘&"S"ﬂi SAAME A DEHA ket
g 14 F H S o] agpow HEH o
wjeF 2 FHEE col2ale] WE <fe] F7tE]

Al Faste] w ek 5U7EA] A
7behe 278 B (Fig. 8)-

-a— 11 l-II ] |
| —g— [ollal |
i 1y

Fig. 8. Temporal changes in the trandlational activity of CCMP 10 and col2al in micromass culture of chicken limb bud mesenchymal
cells. Proteins were analyzed by immunoblotting with anti-CCMP 10 and anti-col2al. CCMP 10 was expressed as 11 kDa

protein cultured cells.
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|53} Z7FdM ol Z8A £ myoDse} myo-
genin 18] 11 Myf5, A|ubM| 2] PPARY2, XA =
o] Cbfals} 22 £3} fFm=lx} (master f-42H)7}
2hgste] o2 AARIANM 2 Y-Fo] FAHAE
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o A7 & 4 slo (Hireki 5
1991, Cacedda 5 1995, Farjandl 5 2001). 314 7} #]
ezl AFE3} F=IAEZE HLH (helical loop
helix), CTGF (connective tissue growth factar), Sox9,
Cbfal 5-¢] gJt} (Crombrugghe 5 2000, Minina 5
2001, Yang=} Karsenty 2002, Gerstenfeld 5 2002).
53] Sox9 FHA 2] S5 AvF A=A
3 (prehypertrophic chondrocytes)el| 4] 733+ & o]
vehted, Az #3270l AllE wYgd
a3 AFeM 2o} vgE dFMzE M)
H3 §AEE 3ol s AxtE dEiA 9l
o} (Lefebve 5 1998, Huang 5 2000, Crombrugghe
<- 2000, Takahashi 5 2001, Yang®} Karsenty 2002,
Szele 5 2002). Sox93} 72 1F<9l L-Sox5¢}
Sox6 AZA Z7F B3 df A wdAz o}
2] 7} (aggrecan) 3 -2 FAARS] HAS f2A
719, Sox93} wiriAl 2 AFME #3543}
E 9% 3te Aoz JdHA sld(Kolettas F
2001, Smits 5 2001, Yang3} Karsenty 2002). L o]
9ol = AFE3el| Tt KA A& Chfalst
Runx2 5-o] g1, dFol|A Cbfale] a2 An]
F FhAM Zed ATE] glom AFAZe] H|
A 3tel] 3 Fed FAA=2 A e (Nicoll 5

Tl
=

20

2001, Nakashima 5 2002, Stricker 5 2002). ¢] ¢}
2ol Az EEHAA ME] 3 <A Bl A
Tl 2412 Sl #3 P2 ATl = EF31,
dERAE 232 AA Alede TAYETH
714el #Asped= A dEA A dt-
2 o) Park3} Ninomiya (2000, 2002)7} E-¢]3}A
W x= §- 2 CCMP 108 =A3sl32 Northern -
A3} in-situ hybridization 9+= %3} CCMP 10
o AAFA L} Kz elA] FolHoz By
Aoz BT =EE vEez 2 d7edAe
CCMP 10 §-5A}7} il A& A 3h=A] Sotr7|
9ske] Azl transfectione st A3 A=
oAl M EE Aoz FelEglon, 7 MiA
=7F AlzAdde oA s HdEE sle
Ho} CCMP 102 dhiid=z FA4 =t (Fig. 3).
A EE BAAAAA FTINERZHE E

g

o

(i

gl dzxAe YAUG OE f39 243
g derde AN & FRUeR 74
Ho} glow, AT Lol AFAY A2xA
o= JolglA WATAAN W FHL 9T F

o

o= zhastt}, = o W &3} (endochondral
formation) A oA B35 AFAEE= v
Axz=2 d&EEH3 o]o] MEAPE os) vl &
F71A =HE o] Fzhe wel Fito] A E o]
A Z7F FP o2 WS FAsH o
2 dFo|rx CCMP 10 o) st A2 A
zA)31g- o= Mgk A3 CCMP 10
AAZH ZANA B H 3, o] E35
L 7oz Bo} CCMP 10 shi e
T3l Aoz Y7HE(Figs.

0

>
@

o

BN o i

AF7HA 8] ATl 23t AFMEEL] A
Z7 3RFEor FEHLH, A= FA7] (resting
chondrocyte)2x] AFM 252 =77} wj$ 22
Ael $3ks skord ANY mAAe] we] 1}
i} 4= Z4]7] (proliferating chondrocyte) g1
u, AFHNZE] U Fd3 F2)o] vehtx
AN 294, ok22|7k T2]3 CMP f-4#ke)

Qo] vendd AlllY QA B A a
s Age melg shAgez w7 (hyper-



Az oM o 7l

trophic chondrocyte) 2 A AFAH E7} v <] 12
HeaAm AIXY meAe] Hde] vehdo
(Crombrugghe % 2000, Carlberg 5 2001, Yang=}
Karsenty 2002). £ dF-ollxE HAwHA 9] A o]
Solgt B wjelg o]4-3}ed, Hambuger-Hamilton
stage 23—2401] =23t ZF7rdA| Z=ZE micromass cul-
ture] & Eslo] nljokE A EoA FZ3) AL
western 243t A3} CCMP 102] whizlo

whi o] wjste] x7le] vehte Ao
CCMP 100] dZ¥#3} z7]|o Feast A&
RS

SolalA wasHE Aoz A §4% COMP
108 ol galel, A4 w28 F7HAAE-So|

42 CCMP 109 2] 3t
o] Hzel 22 Ex

o] ®3}7AellA] CCMP 102] W&l <FAF S :
7] 9l8le] GFP vector2 ¢]£3F CCMP 102] A%
W transfectionz} CCMP 10 34| & ]88 "=z
2| shsbA] @GA gl g wfele] mE3l F7hiA
2] micromass culture® Es}o] ZTH3} 7o
Al CCMP109] 7]%5-& 73te] oh&3 22 A7

=2 g
= = AA

1. Transfection A &eljA] CCMP 102 thufzle
At e I whlAEe Az W3 A=A
oA WHFHGo} T By Axe doa oS

A A Jeht.

i

()

2. 4 zA3tsts gAelx CCMP 10 whiAd -2
AT AL AT AT FIAE, 432
w o] Argske] ARSI FASNA wHH o
B A% AEEd v dBAEZINE 2
o] 79 HAHA et

3.CCMP 10 shaj 0 & wjo} Z7)ol A 3E] el
Aot wieF 3ol LA o] thar FFAshar wick
S5dA s FA DA ofe] Fadle AFE

Book A AL AdF FH 2 DA
e A LS A ekgkont, wiek 14 3¢ L
dxlo] wief 5A7HA] Alzbe] A4 Hde] F

Vb epge nae
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el & (CCMP 10)9| gl —

2 975 53 CCMP 102
F B3] 27 1042.} E
CCMP 10 54 =}2]
AN ETFH 02 ”é‘f—%ffl o8| 3}l7] $ls|Al= CCMP
10 MRNAE A7 3t] AFE3t JA o] Wsts
o}® = RNAI xg]¢} CCMP 10 §A#= 3k
3 (over expression)dle] FZFRAM ZeA AFH=E
o B3t fEEHEAE el 5o By A
o] Aod Aoz A=mzd)
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Legendsfor Figures

Fig. 3. CCMP 10 protein expression in transfected HEK 293T cells : | (x 400). CCMP 10 protein was expressed in the nucleus and
cytoplasm of the HEK 293T cell. HEK 293T cells were cotransfected with pEGFP-CCMP 10 plasmid.

Fig. 4. Immunohistochemical localization of CCMP 10 protein in deveolping chicken embryo of H-H stage 23 (x 200). CCMP 10
protein was observed in the mesenchymal cell condansation (arrows). Section was couterstained with hematoxylin.

Fig. 5. Immunohistochemical localization of CCMP 10 protein in deveolping chicken embryo of H-H stage 27 ( x 100). CCMP 10 was
expressed in the prechondrogenic mesenchyme and devel oping chondroblasts of developing chicken vertebrate(arrows). Section
was couterstained with hematoxylin.

Fig. 6. Immunohistochemical localization of CCMP 10 protein in deveolping chicken embryo of H-H stage 28 ( x 100). CCMP 10 was
expressed in the perichondrium and developing chondroblasts of developing chicken vertebrate(arrows). Section was
couterstained with hematoxylin.

Fig. 7. Immunohistochemical localization of CCMP 10 protein in deveolping chicken embryo of 15 days (x 100). CCMP 10
immunoreactivity was observed in the resting and proliferative zone of the developing chicken epiphyseal growth plate(arrows).
Section was couterstained with hematoxylin.
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Abstract

Expression of Chicken Cartilage Derived
Matrix Protein 10(CCMP 10) in Chondrogenesis

Kyoung Yai Oh, Heung Joong Kim?, Sung Mi Kim, Joo Cheol Park

Department of Oral Histology, ‘Department of Oral Anatomy, College of Dentistry,
Chosun University, Kwangju, Korea

Over the past few years, considerable progress has been achieved about the extracellular elements and intracellular
regulatory molecules that are involved in the regulation of chondrogenesis. However, little is known about the
molecular mechanism of how these molecules influence the gene activities during cartilage differentiation. Recently we
isolated a Chicken Cartilage derived Matrix Protein (CCMP 10), a novel protein, from chicken prechondrogenic
mesenchyme. To further understand the function of CCMP-10 in cartilage development, we investigated the
expression of CCMP-10 during the prechondrocyte differentiation in chick embryos and micromass cultured
prechondrogenic cells, using a variety of methods such as transient transfection of CCMP 10, immunohistochemical
localization, northern analysis, and western analysis. When transiently transfected, CCMP 10 was expressed in both
nucleus and cytoplasm, with stronger intensity in the nucleus. In an immunohistochemical study, CCMP 10 was
expressed in prechondrogeinc mesenchymal cell, perichondrium, and resting and proliferative zone of the growth plate
of long bone, while no expression of CCMP 10 was observed in upper mature chondrocytes and hypertrophic
chondrocytes. Northern analysis of micromass cultured prechondrogenic cells showed the expression of CCMP-10
mRNA for first 2 days, while Col 2al, aggrecan, and CMP mRNAS, known genes to express in mature chondrocyte,
initiated the expression at day 2 and continued to express by day 5. In western analysis, CCMP-10 was detected at
initial stage and continued to express by day 3, while Col 2al protein began to express only one day after, and continued
to express. Taken together, our data suggest that CCMP-10 may play a significant role in the early cartilage
development.
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